Subaortic membrane (SAM), a rare lesion in the adult population is suspected when there is a high-velocity gradient across the aortic valve with normal functioning aortic valve. With rheumatic heart disease forming the leading cause of valvular pathology in the Indian population, SAM can be missed in adult patients with poor transthoracic echocardiography window and can be misinterpreted as rheumatic heart disease. We report a case of SAM causing aortic valve pathology leading to aortic stenosis and regurgitation which was diagnosed accurately using 2D and 3D transesophageal echocardiography during the intraoperative period.
INTRODUCTION
Subaortic membrane (SAM) or discrete subaortic stenosis (DSS) is a lesion that is more commonly found in the pediatric population and is usually a rare entity in the adult population (incidence: 6.5% of adult CHD). 1 It is suspected in adults when continuous wave Doppler of the aortic valve reveals high gradient, but valve morphology does not seem to be stenotic. However, due to increased body mass index or other associated factors, the assessment of the morphology of the aortic valve and the left ventricular outflow tract (LVOT) is often suboptimal and transesophageal echocardiography (TEE) plays an indispensable role in making a true diagnosis. 2 The membrane, although most commonly are in a form of the fibromuscular ridge that encircles the LVOT, can also involve the base of an aortic valve cusp or the anterior mitral leaflet (AML). The jet effect generated from the membrane causes thickening, retraction and systolic fluttering of the aortic valve cusps that lead to aortic regurgitation. 3 We describe a case of an adult female who was diagnosed by TTE as having rheumatic aortic valve disease with severe aortic stenosis (AS) and severe aortic regurgitation (AR) and was referred for aortic valve replacement (AVR) surgery. However, on intraoperative TEE, SAM involving the under-surface of aortic valve leading to restricted movement of the right-and noncoronary cusps, causing moderate-to-severe AR as well as severe forward flow gradient at just beneath the aortic valve was found. Inability to delineate the immediate sub valvular pathology by TTE had probably led to the condition being diagnosed as of rheumatic etiology.
CASE DESCRIPTION
A 52 years old, nondiabetic, nonhypertensive female presented with h/o insidious onset, slowly progressive dyspnea for the last 4 years. The dyspnea was NYHA grade II at onset which progressed to Grade III at the time of presenting to our center. She also had 2 episodes of pre-syncopal symptoms at this time. On examination, she had predominantly grade 4/6 ejection systolic murmur at the aortic area. ECG showed left ventricular hypertrophy. Chest X-ray showed borderline cardiomegaly. Transthoracic echocardiography was reported as rheumatic heart disease, severe AS (peak gradient and mean gradient of 80 and 47 mm Hg, respectively), severe AR, moderate tricuspid regurgitation (TR), severe pulmonary hypertension (70 mm Hg), severe left ventricular systolic dysfunction (25%). Coronary angiography revealed normal coronaries. She was referred for elective aortic valve replacement (AVR) surgery.
On the day of surgery, before induction of general anesthesia, transthoracic echocardiography was performed using M5S phased array probe with vivid E9 workstation. However, the window was very poor, preventing adequate visualization of the LVOT region. The aortic valve morphology was also not visualized, although movement of the valve leaflets appeared to be restricted. Significant systolic flow acceleration near the aortic valve and moderate to severe aortic regurgitation was also appreciated. Continuous wave Doppler across the aortic valve revealed significantly elevated gradient (mean gradient: 67 mm Hg). After induction of General Anesthesia, TEE examination was initiated with a 6VT transducer attached with GE vivid E9 workstation. TEE examination (using both short and long axis views in 2D and also performing 3D assessment) revealed a thickened ridge of tissue at the under-surface of the right (RCC) and non-coronary cusps (involvement right > left) with significant flow acceleration at the level of the tissue, just proximal to the aortic valve ( Fig. 1 ). The movement of the right coronary cusp was grossly restricted both during systole as well as diastole (Video 1). There was a restricted movement of noncoronary cusp (NCC) as well, although to a lesser extent than that of RCC. Biplane imaging by 2D and by 3D examination, the lesion was delineated as a thick fibromuscular membrane involving predominantly the ventricular surface of RCC, extending to the ventricular surface of NCC (RCC > NCC) and also involving the base of the AML (Figs 2 and 3 ). There was a presence of systolic flow acceleration at the level of this tissue and also the presence of moderate AR (Video 2). Mild concentric hypertrophy with severe LV systolic dysfunction (LVEF: 30%) was also found.
During surgery, the surgeon confirmed the presence of the subaortic membrane. A small perforation of the Left coronary cusp (LCC) was also found. The subaortic membrane was excised. However, due to extensive damage and distortion of the aortic valve leaflets, those were excised, and a bi-leaflet mechanical heart valve prosthesis was placed in the aortic position. The patient came off CPB uneventfully and was subsequently weaned off from the ventilator in ICU and was discharged later from hospital uneventfully.
DISCUSSION
Discrete subaortic stenosis, in a majority, is a lesion that develops in childhood and is usually characterized by unpredictable and often rapid hemodynamic progression and it is commonly associated with aortic regurgitation (30-80% of patients). 4, 5 Although often considered to be relatively rare in the adult population, the prevalence has been found as 6.5% of all adult congenital heart diseases. 1 In adults, the LVOT obstruction usually progresses slowly along several decades and usually, patients become symptomatic by > 50 years of age1, as was in this case. Adults with DSS almost always have AR (> 80% of cases). 6 The reason behind AR is due to the sub-valvular jet injuring the aortic valve. It can also be due to the involvement of aortic valve cusp by the fibrous tissue. In the present case, the ventricular surfaces of the RCC and NCC were involved, leading to restricted movement of the cusps during both systoles as well as diastole.
Transthoracic echocardiography may be inconclusive about the pathology beneath the aortic valve due to the poor echocardiographic window in patients with higher body mass index (BMI). 2 The differential diagnosis with hypertrophic obstructive cardiomyopathy (HOCM) can also be difficult because DSS can also have asymmetrical septal hypertrophy and dynamic obstruction of the LVOT. 6, 7 Transesophageal echocardiography plays a valuable role in diagnosing subaortic membrane. 8 Failure to diagnose subaortic membrane by transthoracic echocardiography followed by diagnosis by TEE has been reported. 3, 9 In most of the previously reported cases, increased gradient upon CW interrogation of the aortic valve along with a normal appearing aortic valve on 2D examination served as a clue to suspect the presence of a subaortic membrane, which was subsequently confirmed by TEE. In our case, the membrane, due to its location at the undersurface of the RCC and NCC, caused restricted motion of the cusps in both systole and diastole as well. The presence of moderate to severe AR, the presence of significant gradient on CW interrogation of the aortic valve led to the diagnosis of rheumatic aortic valve disease preoperatively.
In our institution, after the arrival of the patient in the cardiac surgical operating room (OR), TTE is performed routinely before induction of anesthesia and TEE is performed routinely in all cardiac surgical patients after anesthesia induction. In pre-induction TTE, findings were similar to the formal preoperative TTE report. However, the post-induction TEE played a key role in diagnosing the exact pathology, i.e, the subaortic membrane. The clear visualization of the LVOT in multiple planes together with 3D examination established the diagnosis and also delineated the total extent of the membrane. The absence of independent mobility of the tissue and the clinical presentation of the patient indicated that it was unlikely to be vegetation. The TEE findings were reiterated in the surgical findings also. The systolic fluttering of the aortic valve cusps was also visible in our case, as has been mentioned previously by Foker 3 in his editorial.
In contrary to most of the previous reports where excision of the subaortic membrane was only performed as the aortic valves were structurally normal, the aortic valve in the present case was structurally damaged and distorted with perforation of the LCC as well, which led the surgeon excise all the membranes as well as the aortic valve cusps and replace the valve with a #17 bi-leaflet mechanical heart valve prosthesis.
DSS is a condition notorious for recurrence. The reported recurrence rates range from 15 to 26% in various studies. 4, 10 The risk factors for recurrence are (i) preoperative peak gradient > 60 mm Hg, (ii) distance of SAM from aortic valve < 7 mm, (iii) peeling of the membrane from the aortic valve, (iv) female sex, (v) younger age at operation. 3, 4 Three of the five risk factors were present in the present patient.
Aortic valve replacement in adult patients with SAM may be necessary for patients who present de novo SAM with significant aortic valve dysfunction (significant AR with high LVOT velocities) or for those who had previously undergone SAM resection, but, the disease has recurred and progressed to cause significant AV dysfunction. 11, 12 CONCLUSION Subaortic membrane/discrete subaortic stenosis is a distinct pathology in children as well as adults. The course is often characterized by progressive LVOT obstruction, AR as well as a predilection for recurrence after corrective surgery. While the diagnosis is often apparent in children by TTE itself, the poor echocardiographic window in higher BMI adult patients often prevents the correct anatomic diagnosis by TTE. TEE, on the other hand, has an excellent ability to visualize the LVOT region. Moreover, availability of 3D Matrix array TEE probes nowadays allows the clinician to view the LVOT and aortic valve region from multiple planes simultaneously and obtain a 3D view as well, which help in establishing the diagnosis of SAM/DSS beyond doubt. It also helps to clearly delineate the extent of the membrane and to find out the involvement of the aortic as well as a mitral valve by it, thus helping to decide the extent of resection needed, to prognosticate about the progress and recurrence of the disease, to decide to repair/replace the aortic valve simultaneously.
Thus, TEE plays a crucial role in the diagnosis of and help in the management of subaortic membrane in adult patients.
